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PRELIMINARY REPORT 


EASTERN AREA CRUISE NO. 29 
30 October - 9 November 1967 

including 

EASTERN GRID SURVEY NO. 16 


Prepared by- 

Richard D. Chandler 
Grid Survey 

T. James Lewis 
Non-Grid Survey 




PRELIMINARY REPORT 
EASTERN AREA CRUISE NO. 29 

by 

Richard D. Chandler 
and 

T. James Lewis 


Cruise Itinerary : 


30 October - 1900 

31 October - 14-38 

8 November - 194-5 

9 November - 1700 


Depart San Francisco 
Enter Grid at 35°00 T N; 
Depart Grid at 35 °OO t U; 
Arrive San Francisco 


(All times + 8 uniform) 


122 0 12 r W 

122°4- 0 ! W 


Survey Personnel : Richard D. Chandler (Biologist - in - Charge) 

T. James Lewis 


Methods : One-man diurnal observations were made from the helicopter 
deck on the 31 st through the 2nd., and largely from the wing of the 
bridge for the remainder of the grid. Two periods of regular under¬ 
way watch were conducted from the ,? BOSTON WHALER". Nocturnal watches 
were held on two nights as conditions warranted, from the spotlight 
located on the Port Quarter Deck. Birds were collected from the 
n BOSTON WHALER" on the afternoons of 3 ? 5 5 & 7 November, and stray 
land bird specimens were collected on the deck of the ship. No BT T s 
were taken. Other methods and procedures followed those established 
on previous cruises. 

Cruise Track : (see FIGURE #l) 

The first part of the nongrid leg directly south of San Francisco 
was covered at night. Most of 31 October was spent in nongrid areas 
just north of Grid Section "T". A number of Herring Gulls followed the 
ship from this nongrid area into the northeast corner of the Grid. The 
nominal Grid Track was followed closely with the following exceptions: 

At sunset on the 6th, 30 miles east of "Larch", a revised SE course was 
taken such that the remaining two full days of observations could be 
distributed in those Grid subdivisions which would benefit from the 
coverage. This planned deviation is a statistical practice which is 
becoming more and more important, since the usefulness of the 9 
division breakdown depends largely on equal sectional coverage during 
the daylight hours. 

Excellent cooperation and assistance was received from Captain 
Keiser, the Deck Force, and all personnel concerned with the operation. 

Conditions : This cruise enjoyed the most consistently favorable weather 

and operating conditions yet encountered in the area. A weak high 
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pressure system in and to the west of the OPAREA dominated the weather 
for the first three days giving moderate to light northerly winds and 
cloudless skies. A weak low on 3 November brought in thick low clouds 
and occasional fog banks but little wind, and the seas became flat to 
glassy. Seas and winds remained very light as a high pressure cell 
moved in from the south and dominated the OPAREA from the 4th to the 
'7th producing light southerly winds and partly cloudy to clear skies. 

A brief cold front passed through the area on the 8th but was not 
severe and conditions remained excellent. Slick areas were noted 
almost every day particularly in the south central areas, where logs 
and floating debris were also noted. The slick areas previously noted 
on the east end of the northernmost leg were not in evidence, although 
the typically associated Red Phalarope flocks were seen. 

Eastern Grid Survey #16 

Over 846 miles and 86.8 hours of diurnal observations 843 birds 
of 28 species were recorded. Ten birds of at least 4 species were re¬ 
corded over 20 miles of nocturnal watch. Forty-eight birds of 8 species 
and 1 turtle were collected. Eight sera samples were taken (see Summary 
TABLES). 

Grid - General Overall Total 


.103 

.266 

2.570 


•354 

1-330 

• 740 

• 996 

.449 

1.465 

•737 



Sectional Linear Density 

jo Total 

49-3 
22.8 
9.0 
8.0 
4.0 
2-7 
1.4 
1.2 
1.1 

Q-5 

100.0 

The influx of the expected wintering birds has not progressed rapidly 
since the previous survey. Black-legged Kittiwakes have yet to appear 
and alcids were represented by only one sighting. Fulmars have increased 
only slowly. Herring Gulls appear to be increasing gradually in the north 
and northeast. Red-tailed Tropicbirds from (probably) the Hawaiian post¬ 
breeding dispersion were present in moderate numbers. Surprisingly high 
numbers of three major Grid species; Red Phalarope, Leach's Storm Petrel, 
and Sooty Shearwaters all point to a secondary general migration peak in 
progress during the survey. Accidental landbirds are still significantly 

present in the northeast half of the Grid area. Oceanographic features 


Group 


Leach's Storm Petrel 

Phalaropes 

Gulls 

Shearwater/Petrels 
n Waterfowl" 
"Landbirds" 
Tropicbirds 
Jaegers 

Misc. Charadriformes 
Misc. Birds 
















apparently are undergoing a more rapid rate of change than noted during 
the summer and early fall. The areas of slicks and upwellings in the 
northeast corner of the Grid appear to be dispersing and the general 
shift of bird density within the Grid has been toward the south. The 
south-center sections ”V TI and "Y TT , for the first time in the last half 
year, appeared to be regions of good food density and consequently high 
bird numbers. 


Grid Species Accounts 

Western Grebe # OBS = 2 

Aechmophorus occidentalis 

A pair of birds was observed well on the water in section "V" on 3 
November. They were calling and diving. Shortly before this sighting 
a flock of 22 "waterfowl” was seen flying southeast in a broken formation. 
Possibly this flock was also this species. 

Black-footed Albatross Total # OBS = 22 

Diomedea nigripes High Max. Daily count = 5 

Low Max. Daily count = 0 

Median Daily Max.= 2 
Mean Daily Max. = 2-k 


The hypothesized increase anticipated this cruise was anything but 
realized. This survey was the lowest density yet recorded for albatrosses. 
The 7th of November is to my knowledge the only full day spent on the Grid 
without a single albatross sighting. What effect the low winds have on 
sightings is uncertain, but it appeared that birds tended to follow for a 
relatively shorter time period. Of the 12 birds recorded with rump color 
no all White-rumped birds were seen; Nine (75$) were all dark, and 3 (25$) 
were mottled white. No density pattern within the Grid itself appears 
evident. 


Fulmar 

Fulmarus glacialis 


# OBS = 19 


3 6 2 

17 0 
0 0 0 

# seen in each section 


An increase over the last survey is evident. No birds were recorded 
in the southern third and the birds in the north appeared in the center 
sections, occasionally being associated with the slicks in that area. 
Birds occasionally showed a tendency to follow the ship. One light phase 
bird was seen, the remainder being dark types. At long distances this 
species can often not be safely told from Sooty Shearwater. When this 
occurs the sighting was entered as "Shear-Pet - Sooty/Fulmar. M No con¬ 
sistent directional movement was noted. 


Slender-billed (?) Shearwater 

Sooty Shearwater 
Sooty/Slender-billed Shearwater 


# OBS = 1 

# OBS = 23 

# OBS = 5 














oo 9 

2 11 2 
13 1 

-jj- OBS in each section 

The cause of the slight increase over the last survey is not clear. 
Most birds appeared to be heading south and the distribution within the 
Grid suggests the southwesterly diagonal migration path that was noted 
in September and early October surveys. Non-Grid observations north of 
the Grid area suggest that more birds are present in the offshore waters 
now, in early November, than were present shortly (mid-late Oct.) after 
the main stream of birds passed south. One bird was tentatively identi¬ 
fied as a Slender-bill (section W). As mentioned under Fulmar^ additional 
Sooty Shearwater sightings are doubtless included under the category 
T, Shear/Pet". 

Pink-footed Shearwater # OBS = 1 

Puffinus creatopus 

As noted with previous Pink-foot observations on the Grid, a single 
bird was observed, in conjunction with high counts of Sooty Shearwaters, 
in section M T". 

T, Shearwater/Petrel n # OBS = 18 

"Shear/Pet tT is a loose category which encompasses all unidentified or 

incompletely identified Procellariids. About a dozen of these Shear/Pets 
were either Sooty Shearwaters or Fulmars. Three birds in the southwest 
areas were possibly Pterodroma sp. 

Leach Storm Petrel # OBS = kl 6 

Oceanodroma leucorhoa 


0.0 

• 031 

• 752 

.203 

•553 

.432 

• 310 

1-231 

•579 


Birds/linear mile 


Three population elements appear to be contributing to the overall 
Grid picture of storm petrels. 

1. A secondary wave of storm petrels from the northern breeding 
areas is evidently finishing up a southerly pass through the Grid. This 
is probably a different population than was transient in early October. 
After a lull in mid-October this present survey recorded high numbers of 
birds passing south in the central Grid sections. I would suspect that 
this secondary peak represents the southern populations of the nominate 
northern race ( 0 . 1 . leucorhoa ) whereas the previous peak represents the 
northernmost populations. Few south bound birds were found in the north¬ 
ern third (in part covered at night) so I suspect the tail-end of a 
movement was witnessed. 

2. In the southern areas a static, i.e., non-migratory population is 
evidently present and some collected specimens are in prebreeding condition* 









This suggests that some of the winter breeding population from Guadalupe 
is presently in the Grid. 


3* High numbers of storm petrels were observed moving west in section 
n T ! ' on 8 November. This populations status is unclear as yet. 

The favorable observing conditions no doubt contributed to the high 
counts, but it is clear that there has been a significant increase since 
the last survey. Birds were attracted to slicks in sections V and Y where 
peak counts were recorded. On several occasions large (10-plus) flocks 
were observed over slicks. On two occasions birds were noted feeding on 
large dead squid in these slicks. 

A large series of specimens was collected and still awaits complete 
analysis. 

Red-tailed Tropiciird # OBS: 5 

Red-billed Tropicbird # OBS: 5 

Tropicbird sp. # OBS: 2 

Both tropicbirds were present on the Grid at similar densities, but 
the Red-tails were found in the west (sections U & Y) and the Red-bills 
in the east (sections V & Z) . A group of four Red-tails circled the ship 
calling on the morning of the kth. The Red-bill sightings were all of 
single birds. 

Mallard # OBS: 7 

Pintail # OBS: 2 


A pair of Drake Pintails and a flock of Mallards constituted the 2 
sightings of ducks. 

"Waterfowl" # OBS: 23 

"Waterfowl" heie includes Loons, Grebes, Ducks, Geese, & Cormorants. 
A flock of 22 birds in section "V" was possibly composed of western 
Grebes. A waterfowl in "W" was probably an Arctic Loon. 


Sparrow Hawk # OBS: 1 

Falco sparvarius 

A male was collected off the mast at sunset of the 1st in section R. 

Golden Plover # OBS: 1 

Pluvialis dominica 


A winter-plumaged bird was collected in section "Y". 


Red Phalarope 

# 

OBS: 

166 

Northern Phalarope 

# 

OBS: 

1 

Phalarope sp. 

# 

OBS: 

25 


Red Phalaropes have increased in both the grid and nongrid sections. 
Birds were scattered in eight sections of the Grid, the center-west 













































section alone being void. Over 70 percent of the Red Phalaropes were 
recorded in a five-mile stretch in section "T". These flocks were not 
noted in association with slicks as had been the regular phenomenon in 
previous observations in this area. A handful of small flocks of Reds 
and the single Northern were seen on slicks in sections "V" and TT W I! . 
Sightings of individuals in the western areas were partly of individuals 
heading south. The increase of birds at this time of year may possibly 
indicate that the south-bound fall migration is much more delayed than 
previously thought. 

Bonaparte's Gull # OBS = 7 

Larus Philadelphia 

Both adults and immatures are presently moving south at some distance 
from the coast. The species was common in the nongrid area to the north 
and appeared in low numbers on the easternmost edge of the Grid. Two 
immatures were collected and it would appear that immatures venture 
farther offshore than do adults. 

Herring Gull # OBS: = 71 

Larus argentatus 


58 

0 


2 

2 

0 


2 

3 

0 


# observed in each section 


The high numbers recorded in section "T" are somewhat artificial. 
Thirty-three birds followed the ship onto the Grid from the coastal non¬ 
grid leg to the north. Twenty-five birds appeared on the 8 th just as a 
westbound freighter passed seven miles astern of the survey vessel. The 
ship following tendency which evidently is exaggerated at this time of year 
no doubt plays an important part in distributing Herring Gulls out into 
the pelagic zone. Three of the 58 birds in section "T" were adults 
(5 percent), the remaining immatures were about three-fourths 1 st winter 
birds and one-fourth 2nd winter birds. Of the birds in the rest of the 
Grid four of 13 (30 percent) were adults. No birds were recorded in the 
southern third. 

Tern sp. # OBS: k 

Arctic (?) Tern # OBS: 1 

A group of four unidentified sterna was observed heading east in 
section "W". A single bird heading south at sunset in section "X n appeared 
to be gray below and probably was indeed an Arctic. The date 6 November 
is very late for this typically early migrating species. 

Cassin f s (?) Auklet # OBS: 2 

Two small (all dark?) alcids were pursued from the skiff in section 










"Landbirds" 


# Observed 


Tree Swallow 
Western Bluebird 
Water Pipit 
Starling 

Audubon's Warbler 
Wilson's Warbler 
Oregon Junco 
Passerine sp. 


1 

1 

1 

6 

7 

1 

1 

J. 

22 


2 2 3 

0 7 3 

0 2 3 

# "Landbirds" per section 


In place of the two most frequent landbirds of the early fall (Mourning 
Dove and Brown-headed Cowbird) Starling and Audubon's Warbler are presently 
the dominant late fall accidentals. A Starling freshly dead was found on 
the water during skiff work in section "Z". 


Review of Accidental Land Birds Occurring on EGS's 10 to l6, 19 July and 
8 November, 1967- 



# LANDBIRDS # SPECIES 


10 

11 

12 

13 

11 

15 

16 


5 

6 
17 
ll 

1 

16 

23 

109 


5 

1 

5 

8 

l 

10 


_7 

21 


Distribution within Grid: 


10 15 

5 17 

0 10 

# Birds observed ner section 
Total EGS 10 to 1g. 


8 

23 

21 













Total Accidental Landbirds EGS 10 to 1 6 , 19 July and 8 November 1967 . 


Species 

# OBS 

% Total 

Sparrow 

1 

0.9 

Mourning Dove 

35 

32.1 

Band-tailed Pigeon 

k 

3-7 

Pigeon sp. 

1 

0.9 

Long-eared Owl 

2 

1.8 

Nighthawk sp. 

1 

0.9 

Empidonax sp. 

1 

0.9 

Barn Swallow 

1 

0.9 

Tree Swallow 

1 

0.9 

Swallow sp. 

1 

0.9 

Western Bluebird 

1 

0.9 

Water Pipit 

2 

1.8 

Starling 

8 

7-3 

Warbling Vireo 

1 

0.9 

Audubon T s Warbler 

9 

8-3 

Wilson T s Warbler 

1 

0.9 

Warbler sp. 

1 

0.9 

We stern Meadowlark 

1 

0.9 

Bullock^ Oriole 

2 

1.8 

Brown-headed Cowbird 

14 

12.8 

Vesper Sparrow 

1 

0.9 

Oregon Junco 

1 

0.9 

White-crowned Sparrow 

1 

0.9 

Sparrow sp. 


3-7 

Passerine sp. 

U 

12.8 


109 100.0 


Total 







Marine Mammals Grid 


Identification_Number Date(l9fa7)Time_Section 


Sperm Whale 

Porpoise 

Sperm Whale 

California Sealion 

Whale 

Porpoise 

Delphinus 

Sperm Whale 

Whale (Xiphiidae?) 

Porpoise 

Sperm Whale 

Delphinus 

Delphinus 

Delphinus 

Porpoise 
Delphinus 
Sperm Whale 
Sperm Whale 
Small Whale 
Small Whale 
Porpoise 

Hubb T s Beaked Wnale 

Pilot Whale 

Whale 

Delphinus 

Pisso Dolphin 

Porpoise 

Porpoise 

Porpoise 

Porpoise 

Porpoise 

Delphinus 

Porpoise 


4 

1 

November 

2 

I 

November 

6 

1 

November 

1 

2 

November 

l 

3 

November 

6+ 

3 

November 

75+ 

3 

November 

2 

3 

November 

l 

3 

November 

5+ 

4 

November 

l 

4 

November 

50+ 

4 

November 

40+ 

5 

November 

15 + 

5 

November 

6+ 

5 

November 

30 

5 

November 

2 

6 

November 

1 

6 

November 

1 

7 

November 

I 

7 

November 

25 

7 

November 

1 

7 

November 

30+ 

7 

November 

1 

7 

November 

25+ 

8 

November 

4 

8 

November 

3 

8 

November 

2+ 

8 

November 

2-3 

8 

November 

2-3 

8 

November 

7-10 

8 

November 

20+ 

8 

November 

4 ' 

8 

November 


1215 R 

1215 R 

1220 R 

1352 T 

0830 V 

1335 V 

1518 V 

1603 V 

1607 V 

0825 U 

1052 U 

1125 U 

0900 W 

1025 W 

1200 W 

1306 Z 

1427 X 

1435 X 

0700 Y 

0821 Y 

0926 f Y 

0929 Y 

1145 Z 

1530 Z 

0740 W 

1120 T 

13^5 T 

1356 T 

1436 T 

1445 T 

1447 T 

1516 T 

1711 T 


Turtle (?) one collected. 











TABLE #1. Summary of Observations, Eastern Grid Survey #16, 31- October to 8 

November 19b7• 


Diurnal 


Date(1967) 

# Miles 

# Hours 

# Birds 

# Species 

Lin/D 

31 October 

25 

2.6 

155 

4 

6.200 

1 November 

107 

10.9 

11 

6 

00 

0 

1 —l 

♦ 

2 November 

98 

10 .^ 

27 

8 

.276 

3 November 

101 

10.8 

156 

13 

1.545 

A November 

101 

10.0 

31 

6 

•307 

5 November 

107 

10.7 

60 

11 

.560 

6 November 

108 

10.7 

82 

6 

• 

OA 

O 

7 November 

101 

10.6 

132 

8 

1.305 

8 November 

98 

10.2 

189 

9 

1.929 

Total 

00 

-p" 

CT\ 

86.9 

843 

28 

.996 

Aug/Day 

9k 

9.7 

94 

7.8 

1.443 



Nocturnal 




k -5 November 

15 

• 

1.5 

9 

4 

- 

6-6 November 

5 

0.5 

1 

1 

- 

Total 

20 

2.0 

10 

4 

mm 







Non-Grid Species Accounts 


Loon sp. 

One was observed just before entering the Grid Area, and one was 
seen just off Santa Cruz. 

Black-footed Albatross 

Only two birds were seen in the offshore area which holds with the 
reduced numbers observed on the trip. 

Shearwaters 


There is still an abundance of Sooty Shearwaters in the offshore 
waters. As the San Francisco light ship was approached almost equal 
numbers of Sooty Shearwaters and Fulmars were observed. There were 
almost as many shearwaters and fulmars as observed in May of this year. 

Brown Pelican 

Three sightings of pelicans were off Monterey Bay. 

Waterfowl 


One sighting of 40+ birds heading south off Monterey Bay. 

Phalaropes 

There were large concentrations on slicks in the offshore waters. 
Near San Francisco they were abundant in large flocks, predominantly 
Red Phalaropes. This was the most common bird observed in the Non-Grid 
area. 

/ 

Shorebirds 


Three sightings of small shorebirds indicate they do migrate in 
the offshore waters. 

Gulls 


There was a large increase in the number of Herring Gulls over the 
last trip. Bonaparte’s Gulls were very common many in small flocks. 
Four Black-legged Kittiwakes were observed off Monterey Bay. 

Jaegers 

Only four individuals were observed indicating that most of them 
have already migrated south. 

Alcids 


Common Murres were abundant near the San Francisco light ship with 
Cassin’s and Rhinoceros Auklets in smaller numbers. Just prior to 
entering the Grid area Xantus T Murrelet was observed. 















Non-Sea birds in offshore waters 


Most of these birds were within sight of land when observed but 
still showed interest in the ship. Included are one Horned Lark, one 
cowbird, two Oregon Junco, one Western Meadowlark, and four unidentified 
passerines. 


TABLE 3- Summary of Non-Grid Observations - EGS 16 


Leg #1 - 31 Oct. 0640 ■ 
(8.0 hrs.) 8l miles 

-1438 

Leg #2-9 Nov. - 0715 - 0910 

( 1.9 hrs.) 19 miles 

Loon sp. 

1 

1 

Black-footed Albatross 

2 


Fulmar 

52 

10 

Sooty Shearwater 

30 


Pink-footed Shearwater 

4 


Shearwater sp. 

2 


Leach Storm Petrel 

1 


Brown Pelican 

7 


Waterfowl 

40 


Red Phalarope 

39 


Phalarope sp. 

21 

462 

Shorebird sp. 

1 

3 

Western Gull 

13 


Herring Gull 

14 


Heermann Gull 


1 

Black-legged Kittiwake 

4 


Bonaparte T s Gull 

83 

39 

Glaucous-winged Gull 

1 


Small Gull 

22 

5 

Gull sp. 

96 

75 

Gull/Tern 

3 


Parasitic Jaeger 

l 


Pomarine Jaeger 

l 


Jaeger sp. 

2 


Cassin ! s Auklet 


11 

Rhinoceros Auklet 


4 

Xantus ! Murrelet 

1 


Small Ale id 

1 


Alcid sp. 


3 

Horned Lark 

1 


Cowbird 

1 


Oregon Junco 

2 


Western Meadowlark 

1 


Passerine sp. 

3 

1 


450 

615 

Non-Grid Collections: 

1 Oregon 

Junco - 31 October. 

TABLE k . Non-Grid Mammals 

(EGS 16) 

31 October 1967 

9 November 1967 



Seal/sealion sp. 

Right-whale Dolphin 

225 

Pacific-striped Dolphin 

Sperm Whale 

15 

Dali Porpoise 

Cetacean sp. 

20 

Porpoise sp. 


260 
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1 

* 

i 
































































E.A.C. CRUISE DATA 


SHIP 



DATE 

mm 



J?c? 


TIME 

SUNRISE 0(=3f 

SUNSET tni 


LAT. 

jo j’o aJ 


LONG. 

/ si £ 

/a v u) 


TOTAL MILES TRAVELED SUNRISE TO SUNSET /// 


POSITION 













COURSE OR SPEED CHANGE 

FROM TO ;AT1 


LAT. LONG. 



\ 






























































E.A.C. CRUISE DATA SHI P DAT E -0 AJrnf C? 


TBiE 

SUNRISE o C 2 7 
SUNSET / 7/ 


LAT. 

33 * 37 ** 


LONG. 

/ DI 53 - 

S3 / ° J I <*■> 


TOTAL HILES TRAVELED SUNRISE TO SUNSET 


/as* 


POSITION 



COURSE OR SPEED CHANGE 


FROi 


T 

X 



LAT. LONG. 



























































e.a.c. cruise data 


SHIP 







1 

( 


TIME 

SUNRISE 

SUNSET / 73 O 


LAT. 

3 j o ^ 

° Vo 


' sf / /V 


a.- K DATE g^' V / r 


LONG. 

/SS-S-V^ 

/£ S C SS cj 


TOTAL MILES TRAVELED SUNRISE TO SUNSET /&S 


POSITION 


TIME 


»■ . 


t" 


0400 


LAT. 

• *A “ • 'fe • • 

4 o V 




jJ^' 

•» -• » - ^ -mr ■« • 

0600 ! PJ6 </0 A 


LONG. 



0800 

t. 


jJl^yo 3 . M23 / c O30 


J 


1 J&JL..JLJLS+L . 4 

V)/J 4 / 





i 


*9Wl v5V ~Vo 

»>•»*» ''X iW ' W «» * T —»v I 


4 J - ’ A- A • 


- >■<* ■ »- vaHf ^ 


I j 


1200 


i 


/c> 


1 




1 ■ — 
1400 

~3/ c 39/J _ jasyiu). 

1600 

3. '33*1 : 

/ .. 

1800 



2000 

| ■«-,. „ . 

^22 £ AJ 

A&'JViJ i 

; 2400 


/CW/W ! 

» •# •■ ■ iW>« V.-—>#■. <•** •- •*»*» « •• ♦«» « 



COURSE Oft SPEED CHANGE 

FROM TO IAT) LAT. LONG. 

♦ 























































E.A.C. CRUISE DATA 


SHI P ./Tsf Y6 DATE 




TBiE 

SUNRISE CbS'O 
SUNSET / 7 AM 


LAT. 

J 6 


3o’5s>i 


LONG. 

!23*37U 


TOTAL KILES TRAVELED SUNRISE TO SUNSET 



POSITION 


TIME 


LAT. 


LONG. 



COURSE OR SPEED CHANGE 

FROM TO !AT; LAT. LONG. 































































E.A.C. CRUISE DATA 


SHIP l /A£- 4 ^ 


DAT E & Q\j. 


TIME 

SUNRISE 0&30 
SUNSET ms 


LAT. 

3 S°0 '/V 

3 V 1 


LONG. 


TOTAL TITLES TRAVELED SUNRISE TO SUNSET 


POSITION 


TIME 
: 0400 

0600 

0800 


1000 

1200 

1400 

»>•.'«> m mrn * » « • t*-« 
1600 


; 2000 


T~ 


LAT. 


« «m • • <*•« 


I 3 3# (% f iv 

Morns'-M «• < * » * * 

| 3 / 3r 
1 / AJ 


5 

-1 

i 


\3^ i 4 

» « < »*• 


i ;? 4 C j*fV 



**| r — 


? | 

***>■ 


34° 4 ^ k 


; 2400 

^ rum. t 


4 

% 

i 


LONG. 




* 

1 

*» 4 «„ . •■ •» ii v.\ ,i*. 


I 

♦ _ 




! / ^ ' u. 

^ ; _ _ _ _ 


i lzz°. a./’*^ 




4 


1 

1 

* 

k 

-• 


/ 2,2. j 


-J 


i t 22^2*3 / ^ 


T 


/ 2 ^ ^ 


i 

1 


/ 22°.2 ? ( U ,‘ 


IWM 


V 

| *##i 





COURSE OR SPEED CHANGE 

FROM TO f'AT) LAT. LONG. 































































E.A.C. CRUISE DATA 


shi p V 4/j 


DAT E c ? O O 


-gTtlTTlT rr 

jui.uiu.xnz) 

SUNSET 


TIME 
0 7 (S' 

s.r. 


LAT. 


LONG. 

( / V 


TOTAL MILES TRAVELED SUNRISE TO SUNSET 


POSITION 


Wr* l* V MM 


TIME 
■ 0400 


T“ 


LAT. 


LONG. 




^ *<• 'im-y -t * * • «• .1 i » < 




«SP ] ?&V<^t ' <J 




1800 

jruUMtMMi ' •* * 

2000 


! 2400 


; 3 ? a <( to 

mt+» "**+■■•' i m—» - .<♦»» *—n—■.» 

; ?-7 £; /^ /K) 


**T" 

} 


/ / f 


‘ -rn ~m *+*0< M 


. .«•. - «.-■»• e-' * • .•• 

i c . |, 

I /Di 2 


•- >. »•« 




* 1 — ■ wr -a- **«»*•?■*'«•»»»*■ (•< 


r 


b ^« 4 m ♦**-♦» - 


i »•■«**•• i 






!♦' *—»« M. '—nr —- *| 


COURSE OR SPEED CHANGE 

FROM TO 


* AT f 


LAT. 


LONG. 


• H«W»y 1*1 - Vf 1 . — * 1U. —■ 

2 

1 

,. . ;• —+ r . i. —■ i. » 

| 

i 

; 

* 

'mm.' w.*.vh* 

. . J 

L,. 1 

J 

-- 

! 

f ■ i 




1 ! 

r 

1 

1 i 

? i 

; 

! 


I 

___I 


^ - j- 

\ 

....... ... .. ... L‘ 

ii, r , , LJ i .i i i , ir J 

i 

t ; 


i < 

' 5 

0 4 

» 1 

* 

i ! 

\ * 

! 

< 

i 
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